Prolonged antibacterial effect of silver nanocomposites with different structures.
This study describes the synthesis of silver nanocomposites (Ag NCs), with different structures, decorated with silica nanoparticles (SiO2 NPs) and their antibacterial activity was evaluated. The core-shell microspheres were fabricated by the deposition of polydopamine (PDA) formed by the spontaneous oxidative polymerization of dopamine. Simultaneously, Ag(+) ions were reduced to nanosilver and subsequently deposited on the surface of the SiO2/PDA spheres to form SiO2/PDA/Ag NPs. Moreover, nanosilver encapsulated in mesoporous SiO2 NPs (Ag-MSN) were investigated for bactericidal activity to facilitate comparisons. Bacterial growth curves and reactive oxygen species (ROS) assays indicated that both Ag-MSN and SiO2/PDA/Ag NPs exhibited antimicrobial activity; however, at different stages, due to their distinct structures. This study revealed that the production of ROS and damage to the membrane were the two major mechanisms of the bactericidal activity of Ag NCs. The antibacterial mechanisms for each NC are discussed and supported by observations from transmission electron microscopy.